Introduction
The vast majority of organic solids are electrical insulators with electrical conductivity values on the order of 10-2°_ 10-15 Q-Icm-I. This property is of course exploited in many everyday applications. Two principal reasons are responsible for this fact: (1) The highest occupied molecular orbital (HOMO) of most organic molecules is completely filled, and there is a significant energy difference to the lowest unoccupied molecl'lar orbital (LUMO). (2) Organic solids are usually molecular, i.e., they do not possess a system of covalent bonds extending over macroscopic distances. Therefore the quantum mechanical interactions between the HOMOs of adjacent molecules are small. The valence band formed by these interactions remains therefore very narrow. Similarly, the conduction band arising from the interactions between the LUMOs is also small, and the band gap is essentially that of the free molecule. This holds even in the case of conventional polymers, e.g. polyethylene, that are a-bonded.
Electrical conduction may be classified in a number of types. The two main ones are activated and metallic, see Table 1 . In contrast, in a metal the Fermi level intersects a band, and the electrons possessing the proper momentum are able to de localize freely. In a real system, conduction is not infinite, but reduced by scattering with other electrons, vibrations, and impurities. The temperature dependence of the resistivity (inverse of conductivity) is usually approximated by an power law with a small exponent (2-3). Partial band filling is achieved by the oxidation of electron donor molecules or the reduction of electron acceptor molecules to their respective radical ions and crystallization with chargecompensating counter-ions. It is also possible to combine electron donors and acceptors leading to spontaneous electron transfer. Provided these entities are spatially separated, e.g., in segregated stacks or layers, metallic conduction can occur within these substructures. Of necessity, the metallic properties of charge transfer salts will be lowdimensional, or at least highly anisotropic. In practice, this is also the case with most organic radical ion salts (see below).
Superconductivity is a special low-temperature regime of some metals and a sought-after property in our research program. It arises as a cooperative effect from the pairing of conduction electrons of opposite momentum (Cooper pairs) and is mediated in the conventional (Bardeen-Cooper-Shrieffer) theory by phonons. The detailed nature of the superconducting state in organic and many inorganic systems is the subject of current scientific debate.
Electrical conduction in organic solids was predicted in 1911 by McCoy and Moore [1] . It was achieved experimentally in 1954 when perylene was complexed with bromine [2] . Little in 1964 [3] predicted superconductivity in organic solids, which triggered more intense activity in the field. Milestones include the synthesis of the acceptor molecule tetracyano-p-quinodimethane (TCNQ) [4] and tetrathiafulvalene (TTF), see Figure 1 . These were combined in 1972 to the charge transfer salt (TTF)(TCNQ), which was the first organic solid to show metallic conductivity over an extended temperature range [5, 6] . Superconductivity was found below 0.3 K in the polymer (SN)x in 1975. In the late 1970s, effort shifted to the exploration of the cation radical salts of TTF derivatives. Finally, superconductivity was observed in several salts of tetramethyItetraselenafulvalene (TMTSF) with simple anions such as Cl04-and PF 6 - [7] . Many more superconductors were found among the radical cation salts of a different TTF derivative, bis(ethylenedithio)tetrathiafulvalene (BEDT-TTF or ET), first synthesized by Mizuno et al. [8] . The salts of this donor molecule have been the subject of our research program for a number of years, and we have found the organic salts with
